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PUBLISHING OF SCIENTIFIC LITERATURE
Joseph C. Shipman
The book in one form or another has always played an
essential role in the development of the sciences, and only a
slightly less significant part in the story of technology. Scien-
tific knowledge and accomplishment are cumulative, and most
creative scientists will agree with Newton, who said, "I stood
upon the shoulders of those who went before me. " Greek sci-
ence, and particularly Alexandrian science and mathematics,
owed their survival to the manuscripts preserved and copied
through more than 1,000 years in Byzantium and in Islam. The
modern scientific rebirth which began in the sixteenth century,
and reached its first peak in the seventeenth century, was trans-
mitted by personal correspondence, by books, and finally by
the journals --which were born in the seventeenth century, and
which were eventually to become the most effective vehicle for
scientific communication ever devised.
The arts and crafts involved in technology owed more to
oral tradition and to carefully guarded trade secrets, handed
down from generation to generation, than did the sciences. How-
ever, once science and technology were wedded, and became
increasingly interdependent, then the printed book and the journ-
al became almost as important to technology. Almost, but not
quite. There is still a realm of trade secrets, --a shadowy
realm which is increasingly short-lived, because of the accel-
erated pace of new developments which tend to make such trade
secrets obsolete in a short time. There are still restricted and
classified materials made necessary, or thought to be neces-
sary, in terms of national security. In the long run, publica-
tion of the results of research in both pure and applied science
become absolutely essential for continued progress.
Withholding publication in the name of trade secrets, or
for other reasons, now represents only a minor portion of the
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total hazard. The present magnitude of the scientific and tech-
nical literature, in itself, presents a far more significant dan-
ger to the future steady development of both science and tech-
nology. It has been estimated that in I960 this literature will
amount to more than sixty million pages in more than 21/4
million articles, written in all of the twenty or more major lan-
guages. Here, as in population growth, we seem to be "chas-
ing an exponential curve" toward absurdity or destruction. As
an indication of the present state of affairs, an American sci-
entist has stated that in many cases, in which the estimated
cost of the research for a particular project is less than
$100, 000, it is more economical to proceed directly to the lab-
oratory, rather than to first search the literature to determine
if such work already has been done.
Since the publishing of science literature is to be con-
sidered in terms of collecting for general reading, it should be
pointed out at this time that the bulk of the scientific literature
does not readily fit into a pattern labeled "for general reading."
For instance, in chemistry, it is estimated that about 93 per
cent of everything published on this subject throughout the world,
appears in journals rather than in books, and that physics, the
biological sciences, and mathematics are not too far behind in
the proportion of published materials in serials. This is borne
out if you look at the collections of the large scientific librar-
ies. The Science Museum Library in Great Britain has about
80 per cent of its total holdings in serial publications and almost
any large scientific research library or collection in this coun-
try will show a comparable proportion, ranging upwards from
65 per cent.
Another factor which must be remembered in looking at
the total literature of the sciences is the large amount of for-
eign language material which will be encountered. That this is
not purely an academic question may be appreciated if we ex-
amine two lists of best books in meteorology of the last decade,
which appeared in I960 issues of Meteorological and Geoastro-
physical Abstracts. The first list! was concerned with out-
standing reference works. Selected by American editors and
observers, this bibliography of best books included 38 Ameri-
can publications (of which 11 were government documents), 22
Russian books, 15 German books, 10 British books, 3 Japanese
works, and 15 other works from 15 other countries around the
world, including China, India, Israel, Brazil, Argentina, Bul-
garia, Sweden, Australia, and others.
The second list^ covered the outstanding texts and tech-
nical books in meteorology of the past decade. It included 160
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books from 22 countries. Forty-eight of these titles were pub-
lished in the U.S.S. R.
,
43 in the U.S.A.
,
25 in the United
Kingdom, and 23 in West and East Germany. The remaining
titles were once again scattered among many countries and
many languages.
A third list is scheduled for a later issue of Meteorolog-
ical and Geoastrophysical Abstracts, and will consider some
200-300 best popular books in meteorology. While the propor-
tion of foreign titles will be less impressive, it is my guess
that this forthcoming list will once more include a fair number
of such titles.
It is interesting to note that the book which received the
most enthusiastic appraisal in either of the first two lists was
a reference work- -a marine atlas. This was a Russian work,
the Morskoi Atlas, which the reviewer says is by far the best
thing in its field. The only other atlas which might be compar-
able is the Bartholomew's Atlas, now fifty years old, and, ac-
cording to the reviewer, the Morskoi is much more elaborate
and effective in its coverage and treatment. Any library in a
position to add a marine atlas to its reference collection has no
choice but to add a Russian work. Since it is an atlas the lan-
guage barrier is not what it might be in most other instances.
Another point which must be kept in mind when thinking
about publishing in the sciences is the enormous complexity of
contemporary science and engineering, and the ever-increasing
emphasis upon the theoretical and the abstract. The engineer
of a generation ago could work effectively with some drafting
skill, a knowledge of trigonometry and elementary calculus.
Today there is hardly any advanced mathematical apparatus that
is not used in solving engineering problems. As a result,
drafting, shop work, and even shops and testing laboratories
become less and less important in the training of engineers, and
abstruse theoretical concepts and highly advanced mathematical
ideas and techniques ever more important. The published lit-
erature today reflects this shift in emphasis, and the how-to-
do-it text has been largely replaced by general theoretical
treatises in many fields.
E. T. Bell in his The Queen of the Sciences has said that
"without a good working knowledge of the differential and inte-
gral calculus created by Newton and Leibnitz in the seventeenth
century, it is impossible even to read serious works on the
physical sciences, and their applications, much less to take a
step ahead. "3 He goes on to stress the importance of reading
a few pages as they come from the pen of the master, which
can be more
"illuminating than all the pretty elegance of the
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standard texts which have been won at the cost of perhaps cen-
turies of finicky polishing. " He points out, too, that it is rare-
ly feasible for beginners to attempt the mastery of the more
recent work. He is speaking of mathematics specifically, but
this point would hold true for the sciences generally. The new
work is primarily in the journals, and scattered in many for-
eign languages.
An occasional reading list for people on the freshman
college level, or for the general reader with a liberal education,
will list Newton's Principia of 1687, or the original Einstein
papers on General and Special Relativity. The absurdity of such
a recommendation is obvious, even if the often repeated state-
ment of thirty years ago that only twelve men in the world could
understand Einstein's paper had missed the mark completely- -
and the true figure were one thousand times twelve.
C. P. Snow points out inhis Two Cultures that perhaps
the most revolutionary scientific accomplishment of our day
was the overthrow of the principle of conservation of parity, by
Yang and Lee, a few years ago. How many well educated read-
ers have heard of this work, or are able to understand the na-
ture of this accomplishment, or to appreciate its implications
for the future ? The difficulties confronting the reader who
hopes to keep himself even dimly aware of the new ideas in the
realm of science are quite apparent. Some would say that the
implications for our educational system are equally apparent.
In an article on "The Needs of the Humanities, " D. J.
Urquhart points out some of the differences between the sci-
ences and the humanities --"To begin with, I think we should
realize there is a world of difference between the sciences and
\J the humanities. They are not just different subjects with dif-
ferent Dewey numbers. [The methods of thinking, and the na-
ture of their concepts, are different. A proton is the same in
Peking, Washington, and London. Science is quite internation-
al, but in the humanities you often cannot obtain any agreement
even about fundamental concepts --just try asking two professors
of economics to tell you what are the advantages and disadvan-
tages of the present taxation system/]
"But this does not mean that the literature of the human-
ities is less important. If we lost everything Shakespeare said
that would be serious. If we lost what Einstein said it would
hardly matter now, for the results of his work have been re-
corded by others. ... In general, in the humanities most people
can at least understand something of all books in -.their native
tongue, ... In the sciences this is not so, for scientific research
is devising its own peculiar special languages. Often, partic-
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ularly in the sciences which use mathematics, a publication at
the research level is incomprehensible to somebody who has
not studied the subject. This situation has led to the suggestion
that the National Lending Library for Science and Technology
could do its selection work in some fields by employing staff
untrained in the sciences, and merely telling them to obtain
everything they did not understand. . . .
"The differences in nature and tempo between the liter-
ature in the humanities and in the sciences are reflected in a
difference in format of publications. A recent study has shown
that more than 80 per cent of the items borrowed by university
libraries [in Great Britain] in the sciences were serial publica-
tions, whilst in the humanities only one-third were serials. "5
Hellmut Lehmann-Haupt in his study of early American
book publishing, gives a subject breakdown of books published
from 1639-1763, which shows that 37 per cent of these books
were concerned with theology, 19. 5 per cent with law, and 19. 5
per cent with literature, with the balance distributed among the
other disciplines. Only 1.5 per cent of the total were science
books and another 1 per cent were applied science and arts.
For a hundred years after Kepler, Galileo, and Newton, theol
was still the Queen of the Sciences in colonial America. Such
technical books as there were were practical guides for the
young merchant, for the trader, for the housewife, for the
farmer and the farrier, or for all these audiences combined- -
as was the case with Ben Franklin's American Instructor, pub-
lished in 1748. The publisher was in most cases the bookseller,
who was to be found in every sizable town from North to South.
At first he imported European books, and a little later on he
acted as agent for European publishers. Still later the book-
seller added cancel title-pages, bearing his own imprint, to the
sheets which he imported from abroad--a device still used in a
vigorous two-way traffic between Great Britain and the United
States.
The picture changed somewhat after the Revolution.
Nathaniel Bowditch's Practical American Navigator provides a
good example. A book called the Practical Navigator by John
Hamilton Moore had been published in England in a number of
editions between 1770 and the turn of the century. As a young
seaman, Nathaniel Bowditch took the book to sea and found more
than 8, 000 errors in it. A Newburyport bookseller by the name
of Edmund Blunt encouraged Bowditch to incorporate these cor-
rections in a revision of Moore's book which he proceeded to
publish and sell. In 1802, Blunt issued the work as Bowditch's
own, and this book, after 158 years, and a great number of
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revisions, is still a standard work for the navigator.
This same Bowditch went on to publish in 1829-39 one of
the first scientific efforts of major significance in America, a
translation of Laplace's Mechanique Celeste --after Newton's
Principia and Lagrange's Mechanique perhaps the most influen-
tial scientific book of its day. This work in four volumes,
Bowditch and his heirs published themselves. The translation
(as well as the original book) was an achievement of great so-
phistication, and marked America's growing maturity in things
scientific.
Max Meisel, in his Bibliography of American Natural
History, says that the "five chief and most effective agencies
instrumental in the promotion and diffusion of" scientific knowl-
edge were: (1 )Scientific Societies; (Z)Scientific journals; (3)
State geological and natural history surveys; (4)Natural history
museums and botanic gardens; and (S)Federal exploring exped-
itions and surveys. " If we add to these the Patent Act in 1790;
the establishment of West Point in 1802; the founding of Rens-
salaer Polytechnic Institute in 1824; the establishment of Frank-
lin Institute also in 1824; and finally the widening impact of the
Industrial Revolution in Western Europe, we can appreciate
that the environment was favorable for an increase in the num-
ber of scientific and technical books in the early nineteenth cen-
tury. At first many worth-while books, and even a few classic
titles, were privately published or sold by subscription. Alex-
ander Wilson's American Ornithology was a subscription book,
and Audubon had to travel to the British Isles for subscribers
and even a printer for his mammoth Birds of America. William
Beaumont published his classic work on the chemistry of di-
gestion privately; and Say's American Entomology was published
by Samuel L. Mitchell --himself a distinguished scientist, ap-
parently with the means to underwrite Say's important work.
It was at this time that one of the great names of modern
American scientific publishing produced some of its first sci-
entific books. In 1817 the house of Wiley produced the Florula
Ludoviciana, or Flora of the State of Louisiana by C.F. Rafin-
esque that erratic genius ofAmerican botany; and in 1819 Wiley
published H. R. Schoolcraft's View of the Lead Mines of Miss-
ouri. Wiley also published a pioneer engineering work in D.H.
Mahan's Civil Engineering in 1837, and launched one of the
classics of mineralogyDana's System of Mine ralogy in 1837.
Other distinguished names on early Wiley lists included John
Torrey and Asa Gray. Though modern chemistry had been ush-
ered in with the publication of Lavoisier's Traite in 1787, and
though Matthew Carey issued a translation called Lavoisier's
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Elements of Chemistry in Philadelphia in 1 799, American chem-
ists remained devoted to practical applications rather than to
theoretical developments. Wiley's first book in chemistry was
the Englishman George Fownes' Chemistry, as exemplifying the
wisdom and beneficence of God, and this was foliowed by a trans-
lation of the practical manual of a great German theoretician,
Justus von Liebig's Principles ofAgricultural Chemistry in 1855.
Ralph Shaw in 1933 issued a study of Engineering Books
Available in America Prior to 1830 ' which counted 223 Ameri-
can publications in this subject area, as compared with 440
English and French titles. French mathematics, physics, and
engineering were dominant in the first quarter of the nineteenth
century, and prevailing French and English chemistry gave way
to German chemistry about the middle of the century. Ameri-
can publications reflected this domination in the large propor-
tion of translations from French and German, and in the num-
ber of books based upon French and German models, which ap-
peared in the first five or six decades of the century.
During a century in which a great continent was explor-
ed, settled and surveyed to Mexico, Canada, and the Pacific,
perhaps the most typical American scientific publications stem-
med from expeditions sponsored by the federal government, and
the surveys of the flora and fauna, rocks and mineral resources,
undertaken by the several states. These included reports on the
Sibley Expedition to the Red River (1803); the Lewis and Clark
Expedition (1804); the Pike Expedition (1805); the Long Exped-
ition to the Rockies (1819); and Schoolcraft Expedition to the
Indian country (1831); and the Fremont Oregon and California
Expedition (1843). The first geological survey at public expense
began in North Carolina in 1823, followed by South Carolina in
1824 and Massachusetts in 1830. Between 1836 and 1839,
Georgia, Maine, New York, Delaware, Indiana, Michigan, Ohio,
New Hampshire, and Rhode Island all followed suit. Eleven
more states would undertake surveys before 1865. The scien-
tific publications which resulted from these surveys were of in-
estimable value to a country rich in hidden resources, scatter-
ed throughout a vast area.
Many of the reports of the U.S. Topographical Corps
were written by "sophisticated men who worked closely with the
foremost scholars in American and European centers of learn-
ing,
" and some had quite a literary flavor. Before 1839 these
reports were incorporated in the Annual Reports of the Chief of
Engineers, and between 1839 and 1861 in the Annual Reports of
the Secretary of War. One of the notable contributions was the
thirteen volume series of Pacific Railroad Reports, 1853-55,
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and another was the Mexican Boundary Surveys, 1857-59. A
paper of classic proportions was the "Report upon the Physics
and Hydraulics of the Mississippi River, " 1861, by A. A.
Humphreys and Henry L. Abbott.
For the rest of the century, government agencies, in-
dependent publishers, the authors themselves, and the scien-
tific societies produced a number of American classics in sci-
ence.
Matthew Maury's Wind Current Charts of the North At-
lantic and his Sailing Directions were government publications
which had an immense influence around the world. Maury's
work reduced sailing time for merchant ships and passenger
vessels, and on the trip from England to Australia saved forty
days. Maury's classic Physical Geography of the Sea was pub-
lished by Harper in 1855.
Michaux's North American Sylva 1817-19 was printed in
France and sold in Philadelphia by T. Dobson. Dobson later
had a revision printed by the New Harmony Press in Indiana,
and issued his own edition of the Sylva.
Joseph Henry of Albany, who discovered the principle of
electromagnetic induction independently of Michael Faraday,
published his work in Silliman's American Journal of Science in
July 1832, two months after Faraday had published his classic
paper in the Annals of Philosophy. Henry was an inventor as
well as a scientist and came to the help of Samuel Morse in his
work on the telegraph. Morse's work and the work of many
distinguished inventors who followed him were recorded chief-
ly in the patent literature, but Joseph Henry always refused to
patent any of his work, saying, "I did not consider it compatible
with the dignity of science to confine the benefits which might be
derived from it to the exclusive use of any individual. "
Agassiz published his Contributions to the Natural His-
tory of the United States as a subscription book, handled by
Little and Brown of Boston, 1857-62. Van Nostrand published
Silas Casey's Infantry Tactics in 1862--a book used by both
sides in the Civil War. This house also published Luce's Sea-
manship which became Knight's Modern Seamanship- -a well
known book even today. In I860 Appleton published an Ameri-
can edition of Darwin's Origin of Species early in January and
sold more than 5, 000 copies before the end of the month and
500 copies more in both February and March. This paralleled
the English experience in November of 1859 when all copies of
the first printing were sold out before the end of the week. The
importance of one of the most significant books of the nineteenth
century was therefore as quickly recognized in America as Europ<
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Perhaps the most important publication in the whole
record of American science was a 140 page article which ap-
peared in Volume 3 of the Transactions of the Connecticut Acad-
emy of Arts and Sciences, for 1874-78. This article was en-
titled "Equilibrium of Heterogeneous Substances, " and nobody
understood it. However, its author, Willard Gibbs, was pro-
fessor of mathematical physics at a great university (Yale), so
money was collected to print the paper in the Transactions. By
virtue of this publication, Gibbs ' name now ranks among the
world's ten most influential physical scientists who lived in the
eighteenth and nineteenth centuries.
Scribner's later published Gibbs' Elementary Principles
of Statistical Mechanics in 1901. This work has been called a
"monument in the history of physics, which marks the separa-
tion between the nineteenth and twentieth centuries. "
Two wars have had a great effect on American science
and American publishing in the sciences. World War I left
much of our chemical industry high and dry, with the result
that our scientific publishers moved into the breach, and pro-
vided the reference works, the handbooks, the textbooks and
many general treatises in chemistry and the related sciences,
which were as good as anything published elsewhere in the
worldwith few exceptions. Between the wars, the excellence
of our practical engineering publications was widely recognized.
Our books were much in demand in Germany, Japan, and Rus-
sia. With the outbreak of World War II, the publishers once
again provided a magnificent service in publishing the training
manuals, and the scientific and technical books which became
increasingly essential in a war which was to be decided largely
on the basis of technological strength and know-how.
The current book publishing trade in this country, where
total sales of books run to something more than one billion dol-
lars annually, is not one of our huge industries. It has been
pointed out, somewhat facetiously, that in contrast to the value
of the book trade, Americans spent in 1959 more than $9 billion
on liquor; $335 million on chewing gum; more money for dog
food than for textbooks, and more for caskets than for trade
books. In 1959 there were also more than 50 million prescrip-
tions for tranquilizers, probably grossing a tenth as much as
the book trade. To those who comment that $1 billion "is not
hay, " the statistics indicate that our hay crop is valued at more
than $2 billion annually.
Publisher's Weekly provided its first table of the year's
output of books in 1897. In that 110, or less than 2 per cent of
the total number of books published, were scientific and tech-
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nical. In 1959 the total number of books published in science,
in agriculture and gardening, in medicine and hygiene, and in
technical and military subjects amounted to 2,488. The total
number of titles published in all fields was 14, 876, so that sci-
entific and technical output has become better than 20 per cent
of all new books published.
It may be estimated that 75 per cent of all the science
titles published in 1959 were produced by McGraw-Hill, John
Wiley, Prentice -Hall, Lippincott, C.C. Thomas, Academic
Pres,s, Interscience, Reinhold, Van Nostrand, Williams and
Wilkins, Mosby, Saunders, and Pergamon. Harper, Macmil-
lan, Oxford, Harvard University, L/ittle, Brown, Scribner,
among the thirty-two publishing houses which issued one hun-
dred or more titles in 1959, also contributed to the total of 1959
science books.
Since scientists must give some attention to foreign
books, it may be of some interest to take a look at comparable
production figures for scientific and technical books in other
countries. The United Nations publishes such figures, but
Robert W. Frase in his paper in Library T:rends in July 1958
points out a danger, in that the totals in the U. N. Statistical
Yearbooks may represent something quite different in each case.
In Great Britain, for instance, a book is a publication priced at
sixpence, whereas in this country Publisher's Weekly now de-
fines a book as any non-periodical publication of not less than
forty-nine pages, exclusive of the covers. In some countries
pamphlets and government documents are counted, while they
do not appear in our Publisher's Weekly statistics. Most com-
parative statistics of world publication of books are therefore
somewhat distorted.
Remembering, then, that such inconsistencies undoubt-
edly play a part in the picture, we may still find it helpful to
look at the productivity of foreign publishing in the sciences.
(Strangely enough, a year ago the Indiana University Press pro-
duced a study of Publishing in the USSR, "which is far more de-
tailed and far more comprehensive than any study of American
publishing which has ever come to my attention. ) When the Pure
Sciences and Applied Sciences are combined, the U.S.S.R-
leads the list in 1958 with more than 34, 000 titles; -the United
Kingdom was second with more than 5,000 titles; followed by
~3p.pan with about 4, 500 titles, W'est Germany with more than
5, 800 titles, and then the United States with 2, 774 titles.
France, India, the Netherlands, Czechoslovakia, Poland, and
East Germany are not far behind.
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The only comparative figures I could find which listed
the total number of copies of scientific and technical books
manufactured, estimated that we issued in' 1954 about twenty
million copies, compared to more than 340 milion copies of
technical books manufactured in Russia. The Russian total of
scientific books represented more than one-third of all the
books printed in the U.S.S.R., while copies of American scien-
tific and technical books represented only about 3 per cent of
all the books produced in this country.
Since our U.S. government publications are not record-
ed in the Publisher's Weekly breakdown, we probably should
consider the figures which appeared in the U.S. Printing Office
Report to the U.S. Budget Bureau in the "Budget of the U.S.
for 1960-1961." Over forty-nine million U.S. government pub-
lications were sold, more than sixty-three million were dis-
tributed to government agencies and more than five million were
sent to depositories. This makes an impressive total of more
than 117 million copies of government publications, and a fair
percentage of this total would be scientific or technical in na-
ture. However, even if fifty million copies were added to the
scientific books produced in the U.S. , we would not approach
the UlS.S. R. figure of more than 1/3 billion copies of such
books which were distributed there as early as 1955.
As the pace of scientific and technological discovery ac-
celerates, and the literature multiplies, several old forms of
publishing have become increasingly important and numerous.
The first is the "Annual Review, " or "Report of Progress"
which reports on recent developments in various aspects of the
sciences. Publishers such as Academic Press, Interscience,
Yearbook Publishers, Annual Reviews, Inc. are involved in
many of these, but so are various scientific societies such as
the American Chemical Society and the Chemical Society (Lon-
don). Most of the "Annual Reviews" are written for the spec-
ialist, but because of the survey approach used, they may serve
to orient the non- specialist, and provide him with an up-to-the-
minute bibliography of recent developments.
The American technical and engineering handbooks,
which have long performed a useful service in technical librar-
ies in the fields of chemistry, civil, mechanical, and electrical
engineering, grow better, larger and more numerous. McGraw-
Hill and Wiley have been joined by a number of other publishers,
including society publishers such as the American Physical So-
ciety, the American Welding Society, the National Research
Council, and many others, to broaden the subject coverage of
these "Handbooks." They are written for the professional, but
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inevitably contain an enormous amount of data and information
which is otherwise extremely difficult to run down, and which
may be of considerable interest to the non-specialist looking
for an isolated bit of information. Many are arranged accord-
ing to a classified scheme and almost all have thorough and ex-
pertly-made indexes. Dictionary definitions, bibliographical
leads, tables, graphs, and concise summaries make capsule
encyclopedias out of such handbooks.
Since the War the "Symposium" has grown in signifi-
cance, in number and in the size of the printed product. The
Symposia are sponsored by scientific societies, by industrial
organizations, by universities, by international organizations,
by foundations, by various governments or government agencies,
and may be published by any or all of the sponsors, or by com-
mercial publishers, or by various journals --as supplements or
separates. Because they now represent such a formidable por-
tion of the current scientific literature, the trade is now assum-
ing more responsibility for the publication of these Symposia- -
giving us generally a much improved product, which is also
much easier to identify, and easier to secure through the regu-
lar channels.
The bulk of these Symposia are written for the specialist,
but there are a number which now seem to be addressed to the
intelligent reader, or to the scientist trained in another field.
Examples would be the Symposia published by the American As-
sociation for the Advancement of Science, the Ciba Foundation
and the Josiah C. Macy Foundation- -devoted largely to biolog-
ical subjects.
The Dover reprints of noteworthy and classic books in
science (later available in paperbacks) and the "College Outline"
series gave a spur about fifteen years ago to paperback works
in science. Such books are now being prepared directly for the
paperback trade, and this trend will undoubtedly continue to
grow. The regular publishers of paperbacks such as Pelican,
Mentor, Anchor, Dell, Everyman, Penguin, Dial, etc. , have
been joined in some instances by Harper, Prentice-Hall, Simon
and Schuster, Oxford, Addison-Wesley, Cambridge, and even
Unesco, to produce science paperbacks. There is now a quart-
erly list, Paperbound Books in Print (R.R.Bowker Co., $6.00
per year) which is a useful tool for any librarian wishing to
keep up with the promise of books in this form.
Now available in a fourth edition- -since its first appear-
ance in 1957- -is the list An Inexpensive Science Library, cov-
ering paperbound science books, published by the American As-
sociation for the Advancement of Science and the National Sci-
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ence Foundation. The books listed here are graded (I) to (IV)--
ranging from the comparatively simple book which can be read
by students in upper elementary school to books suitable for
the senior high school students; then to books which will appeal
to gifted senior high school students and the college undergrad-
uate, and finally to the professional specialist.
Included in Group I are books such as Heyerdahl's Kon-
tiki and Paul de Kruif's Microbe Hunters. In Group II are books
like Ruth Benedict's Patterns of Culture and V. Gordon Childe's
Man Makes Himself. Of the more than five hundred books list-
ed, only about forty fall into Group I, and only about 125 in
Group II. Well over three hundred of the five hundred titles
would, by the editor's definition, appeal only to the person with
some college training, or its equivalent, or to the professional
specialist. Of the 61 books in General Science, 48 out of 61
would be in the top two levels of difficulty, and in Mathematics,
55 out of 68, and in Physics, 56 out of 63, are above the high
school level. While classifications of this kind, based upon
arbitrary levels of difficulty, are bound to be tenuous, a list
such as the An Inexpensive Science Library might bear out the
contention that there are few easy roads for the general reader
seeking an understanding of science.
The university presses were among the first to publish
science books for the layman. The Nature of the World and
Man, issued by the University of Chicago Press in 1926, sold
more than seventy thousand copies.
About 15 per cent of the books issued by the university
presses fall into the physical and the biological sciences *
Presses with special interest in the sciences include Chicago,
Columbia, Cornell, Iowa, Kansas, Nebraska, and Princeton.
The Yale University Press has indicated that it will increase its
list of science books and other university presses show signs of
following suit.
According to Chester Kerr, about 11 per cent of all uni-
versity press sales in 1955 were achieved outside the United
States. While less than 10 per cent of the total American pub-
lisher's output in dollar value goes to libraries, university
presses have sold as much as 53 per cent of their output to li-
braries.
Curtis G. Benjamin in his contribution to What Happens
in Book Publishing (1957) points out that "technical book publi-
cation from beginning to end is a costly process. Royalty and
editorial expenses are high; composition of technical matter is
very costly; illustrations of expensive nature must be plentiful-
ly used; only the best of paper, printing, and binding are accept-
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able. All this adds up to a large initial investment in each new
book, and usually this investment goes into a small initial print-
ing. (Even today, . . . first printings of most technical books
only range from 2, 000 to 5, 000 copies. . . . the cost of produc-
ing a new technical book is from two to ten times greater than
the cost of producing a trade book of the same size. "9 It takes
one year's sale to regain the manufacturing costs and another
year's sale to recover other costs. If the book sells steadily,
the profit margin then is large. However, relatively few tech-
nical books become best sellers, and without frequent and ex-
tensive revisions, amounting in many cases to a totally new
book with the same title, technical books become obsolete or
obsolescent in a few years.
The scientific writer is a scientist, a teacher or a tech-
nician, who in most cases is sought out by the publisherand
he is quite far removed from the professional writer. He sel-
dom expects to make a living writing, or even to add much to
his income from his own professional work. The technical book
editor also differs considerably from his colleague in other pub-
lishing fields, for he "rarely if ever does any substantive edit-
ing of manuscripts, and he usually does little or no copy edit-
ing.
" His chief function is to search for possible publication,
to organize and to push publication. The real editing is done by
highly skilled copy editors who work over the technical manu-
scripts, to an extent seldom paralleled in the publication of an
ordinary trade book. The publishers owe a great debt to pro-
fessional societies, to educational institutions and to individual
specialists for advice and counsel regarding the need for new
work, and for recommendations regarding potential authors and
editors. As a result of "team efforts in research," sometimes
on the grand scale, whole series of technical books now become
available to publishers, backed and guaranteed by the reputation
of M. I. T.
,
the Bell Laboratories, the A. E.G., etc.
The actual printing and manufacture of technical books
are also more complicated and expensive than they are for other
books. Monotype is often used rather than linotype, and much
of the literature must be hand- set. Mr. Benjamin points out
that though the cost of type metal, paper and binding mate rial is
only 20 per cent of the total manufacturing cost, the labor costs
may constitute "80 per cent of the total manufacturing cost of
the first printing of a new technical book. "
When it comes to marketing, the technical book publish-
er is generally in a much better position than the trade publish-
er. Since scientists, engineers, and medical men aye almost
certain to be members of their professional societies, member-
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ship lists tell the publisher something about the likely size of an
audience for a book on a particular subject, and his own house
lists of purchasers of earlier titles provide him with still more
ammunition to maximize the results of his direct mail adver-
tising. Some publishing houses, such as McGraw-Hill, publish
professional journals, or trade journals regularly consulted by
professional scientists and engineers, so that advertising of
books in these journals can reach a sizable number of people
likely to have a professional interest in the books.
Because discounts to retail bookstores are discouraging-
ly small for technical books, there are few booksellers who
carry a large, or even representative collection of such books.
Technical books have more than doubled in price, on the
average, in the last twenty years. Ten dollars might be close
to the average price of such books, at the present time. Refer-
ence books, and comprehensive treatises may range from $20
to $150. The German publishers of essential reference and re-
search tools such as Gmelin and Beilstein are able to change
prices in this upper range, without apparent damage to their
basic market. The last volume of Beilstein in about 1, 200 pages
cost $169, for an average page cost of more than fourteen cents.
George E. Sadler, Chief of the Technical Aids Branch
of the International Cooperation Administration, points out that
there is "a desperate shortage of technical literature in almost
all of the developing lands.... Unfortunately, the U.S. books
needed for basic educational, scientific, technical, research,
and other training and developmental activities are available
not at all, or in insufficient quantities in many countries. . .un-
able to buy the number and type of U.S. books they need. "
To help meet this growing emergency, I. C.A. has de-
veloped a series of nine "little libraries. " All are paperback;
all except one deal with some aspect of industrial or technologi-
cal developments. Such a program has beenpossible only in the
past two years, with the appearance of a growing number of
technical books in paperback editions.
This may be a good sign for the future. More attention
to cheaper reprints will also benefit American libraries, which
now back away from many scientific and technical books, re-
pelled both by the specialization and the price. The increasing
importance of the paperback market, and the need to upgrade
scientific and technical collections in small and medium-sized
libraries, and the need of the intelligent reader for suitable
scientific and technical material at modest prices, may encour-
age publishers to meet these needs. Since obsolescence must
be considered in selecting titles for reprint and cheaper edi-
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tions, the scientific and technical works eventually produced in
this fashion will likely have a reasonable term of usefulness,
and could represent the best material available.
More reprints and translations of classic books and pa-
pers in science are badly needed. Many good titles are avail-
able but the selection has been haphazard. Nothing comparable
to the German series, Ostwald's Klassiker der Exakten Wissen-
schaften, is now available in the publishing market- -and indeed
the Klassiker series has never been brought up to date. We
have the "Alembic Club Reprints, " Dr. Conant's "Case Histor-
ies, " Bell's "Classics of Scientific Method, " and the McGraw-
Hill "Source-Books, " but some are long out-of-print, and some,
like the "Source
-Books, " may be too fragmentary and too se-
lective. It may well be that the best approach to an understand-
ing of scientific developments for the general reader is through
the classic books and papersprogressing from the old to the
new. These classic contributions have not been superseded, at
least for the purposes of the non-specialist. Mr. Benjamin
says about the new Encyclopedia of Science and Technology re-
cently issued by McGraw-Hill, that this is a "work of, .not about,
science and technology. "H The user will extract from it only
what he is equipped to extract. The classics present the same
hazard, and the same challenge, for they too are works of sci-
ence and technology and not about science and technology.
In the forty years directly ahead, the population of the
United States will move toward three hundred million, and
China's population by 1985 may total more than a billion people.
Africa with more than 230 million, and South and Central Amer-
ica also with more than two hundred million population- -regard-
less of other revolutionary changes which will take place in
these continents - -will certainly move toward universal literacy,
and will attempt to achieve the level of scientific and technical
competence which is essential for national survival and inde-
pendence, in the kind of world we now live in, and will continue
to live in, barring the disaster of war. For all book publishers,
and for the publishers of the scientific and technical literature
in particular, this looks like an unlimited future, in which the
wares they handle will be clamored for on every side.
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